Mapping the interacting domains of STIM1 and Orai1 in Ca2+ release-activated Ca2+ channel activation.
STIM1 and Orai1 are essential components of Ca(2+) release-activated Ca(2+) channels (CRACs). After endoplasmic reticulum Ca(2+) store depletion, STIM1 in the endoplasmic reticulum aggregates and migrates toward the cell periphery to co-localize with Orai1 on the opposing plasma membrane. Little is known about the roles of different domains of STIM1 and Orai1 in protein clustering, migration, interaction, and, ultimately, opening CRAC channels. Here we demonstrate that the coiled-coil domain in the C terminus of STIM1 is crucial for its aggregation. Amino acids 425-671 of STIM1, which contain a serine-proline-rich region, are important for the correct targeting of the STIM1 cluster to the cell periphery after calcium store depletion. The polycationic region in the C-terminal tail of STIM1 also helps STIM1 targeting but is not essential for CRAC channel activation. The cytoplasmic C terminus but not the N terminus of Orai1 is required for its interaction with STIM1. We further identify a highly conserved region in the N terminus of Orai1 (amino acids 74-90) that is necessary for CRAC channel opening. Finally, we show that the transmembrane domain of Orai1 participates in Orai1-Orai1 interactions.